The mammalian cerebral cortex is responsible for the highest levels of associative, cognitive and motor functions. In the central nervous system (CNS) the cortex stands as a prime example of extreme neuronal diversity, broadly classified into excitatory projection neurons (PNs) and inhibitory interneurons (INs). We review here recent progress made in understanding the strategies and mechanisms that shape PN diversity during embryogenesis, and discuss how PN classes may be maintained, postnatally, for the life of the organism. In addition, we consider the intriguing possibility that PNs may be amenable to directed reprogramming of their class-specific features to allow enhanced cortical plasticity in the adult.
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The cerebral cortex: master of cellular complexity Over a century ago neuroscientists generated the first depictions of the neuronal and non-neuronal structures they observed within the CNS [1] [2] [3] . Collective efforts in the field have since demonstrated the great cellular complexity of the brain and highlighted how the mammalian cerebral cortex in particular stands uncontested as the most heterogeneous region of the CNS, being composed of billions of neuron and glia whose subtype-specific classification remains to this day incomplete.
The neocortex processes information that regulates high-level functions including cognition, sensory perception, regulation of fine motor skills, and, in humans, articulate language. These complex behaviors are centrally executed by two major groups of neurons: the excitatory PNs and the INs, both present in a plethora of different subtypes (reviewed in [4, 5] ). Excitatory PNs are born from neural progenitors located in the developing proliferative zones of the dorsal telencephalon; they are glutamatergic and send long-distance axons to targets within and outside the cortex [4] . The activity of PNs is finely modulated by cortical INs, which are instead generated from neural progenitors residing in the ventral telencephalon [6] , and display a great diversity of molecular signatures, electrophysiological properties, connectivity, and synaptic dynamics; they are GABAergic and connect locally within the cortical microcircuitry [5] .
The development and classification of cortical INs has been reviewed elsewhere [5, 7, 8] . We focus here exclusively on the establishment of PN diversity and its maintenance. We first briefly cover the classification of PNs. We then review the strategies employed during development to achieve the generation of PN diversity, and discuss its effect on the behavior of other cell types of the cortex. Finally, we consider strategies to maintain PN diversity unchanged in the adult, and touch upon the idea that, despite the known immutability of postmitotic neuronal identity in the mammalian CNS, PNs may retain the ability to reprogram their class-specific features in vivo, potentially providing a new substrate for cortical plasticity.
Achieving cortical pyramidal neuron diversity
The neocortex presents a high degree of neuronal diversity, which is organized into six layers and multiple functional areas (reviewed in [4] ). Distinct PN subtypes can be recognized and canonically classified based on the laminar position of their cell bodies, soma and dendritic morphology, electrophysiological properties, and, above all, axonal connectivity [9, 10] . Indeed, PNs derive their classic nomenclature from their axonal targets and can be broadly classified into intracortical PNs (commissural and associative PNs) and corticofugal PNs (corticothalamic and subcerebral PNs) (Figure 1 ). Intracortical neurons, although present in all six cortical layers, reside in larger numbers in the upper cortical layers (L2/3), and extend axons across the midline to the opposite hemisphere. The majority of intracortical neurons project to contralateral targets via the corpus callosum, and are thus coined callosal PNs (CPNs), whereas a small percentage projects via the anterior commissure, the most ancient commissure of the brain ( Figure 1A ). Commissural neurons have been identified in all areas of the neocortex, where they are responsible for integrating bilateral information between homologous areas of the two cerebral hemispheres [10] . Neurons projecting contralaterally through the anterior commissure are mainly located in the most lateral cortical areas, which are part of the olfactory-limbic system [11] ( Figure 1A ). Associative PNs extend axons within the same cortical hemisphere. They can project to either short-distance targets (such as layer IV granular neurons) or long-distance targets in the frontal cortex, for example ( Figure 1B) .
